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Abstract (Basic): TW 226478 A 

A crystalline silicon film is obtained by selectively forming 
films, particles or clusters containing nickel, iron, cobalt, 
ruthenium, rhodium, paradium, osmium, iridium, platinum, sacndium, 
titanium, vanadium, chrome, manganese, copper, zinc, gold, silver or 
their silicides in the form of island, line, stripe, dot or film on or 
under an amorphous silicon film and using them as a starting point, by 
advancing crystallisation by annealing at a temp, lower than the normal 
crystallisation temp, of an amorphous silicon. 

ADVANTAGE - A transistor whose leak current is low and a transistor 

in which mobility is high are obtained at the same time in the 

structuring and a dynamic circuit having a thin film transistor by 

selectively forming a cover film on a semiconductor layer which is to 

become an active layer of the transistor and by thermally crystallising 

afterwards. 

Dwg.1/11 

US 5403772 A 

A method of mfg. a semiconductor device comprises selectively 
forming a catalyst (2) on a substrate (1A), forming an a-Si film (1) on 
the substrate in contact with the catalyst, and annealing in an atmos. 
contg. at least one of 02,H2 and N2. This crystallises the a-Si film. 
Also claimed is a method as above in which the catalyst is Ni or 
other transition metal and the Si film is patterned into an island 



after annealing. Further claimed is a method as above in which the 
catalyst is formed after the a-Si film. 

Also claimed is a method as above in which the a-Si is mask coated 
and this coat patterned before a catalyst coating is formed, annealing 
forms a silicide layer, the coating is removed, an annealing 
crystallises the Si laterally adjacent to the silicide. 

Further claimed is a method as above in which the Si film is formed 
over the catalyst, annealed, and then partly etched. 
Also claimed is a method in which a gate insulating film and gate 
electrode are formed on the crystallised film and dopant diffused in 
using a gate mask. 

Further claimed is a method as above of mfg. a CMOS device in which 

the semiconductor film is formed only on a driving circuit of a PMOS. 

Also claimed is a method as above for mfg. a matrix type device. 

USE - For thin film transistors for liq. crystal display devices. 

ADVANTAGE - The transistors have low leak current yet high mobility 

and device area is reduced. Dwg.2B/ll 
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ABSTRACT 

PURPOSE: To enable conditions under which an active layer is crystallized 
to be changed by a minimum alternation that a cover film is provided or not 
by a method wherein an island-like film which contains specific metal 
elements such as nickel, iron, cobalt, gold, and silver is formed on the 
underside or the upside of an amorphous silicon film and then annealed at a 
specific low temperature. 

CONSTITUTION: A body which contains at least one of elements such as 
nickel, iron, cobalt, ruthenium, rhodium, palladium, osmium, iridium, 
platinum, scandium, titanium, vanadium, chrome, manganese, copper, zinc, 
gold, and silver is formed on a board 1A. A substantially amorphous silicon 
film 1 is formed and the board 1A is annealed in an atmosphere of oxygen, 
nitrogen, or hydrogen, or mixed gas of them or in an atmosphere of gas 
which is temporally varied in kinds. Then, the silicon film 1 is patterned 
into islands. 
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(Pd) , (Os) . I'Uy^A (I 

r) , (P t ) , 7s1l>W2± (S c) , ^> 

(Ti) , /X^-v?»>A (V) , ^DA (Cr) . 
> (Mn) , m (Cu) , (Zn) , & (Au) , 

& (Ag) ^y'Jn>^W^o 

[0 0 2 4] MAH ZZy^rJlCD^. «S fC^-fk— 
^ <fk*3tN i S i x , 0. 4^x^2. 5) 

7 ; EJl/77^y , J3> (y'JJ>A) + ^<kx y-irJW 
(f>'jn>B) -+£k{t—yfr)l' (y'J^>A) + «&>' 
U n > (y'Ji>B) 

(y'jD>A, Btty'j3>OttI^t) 
t^o U -5 d £ **9! o ^ (C ftofco ZCDfcfo <D 

So HKKtt. 5 8 0t^TT, R«*«IB56*n, 45 
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[0 0 2 5] ^T'H fttt. X h7-fm 

ft* Ni, Fe. Co, Ru. Rh. 

Pd, Os, I r , Pt, Sc. Ti, V, Cr, M 
n, Cu. Zn, Au, A g (D4>& < <h h 1 O^ft" 

<ut(;ioT, ^ B B H y'j3>(?)^^ifTt$< e & 

[0 0 2 6 ] ^<Dcfc^*c4#S©aBf3&^te?&^fe3Bffi^ 
fc(0T*5G>T, TFT, ^-fTi-— b\ S£r[^<£>¥S4fc 

[0 0 2 7] ^fc, dO3BS<tC0tB»tr»t LTCOr^E 
^77Xy'j3>I «7k*« t^^> & ^ fiff 

[0 0 2 8 ] *S£9IT?W:N i. Fe. Co, Ru, R 
h, Pd, Os, I r, Pt, Sc. Ti, V, Cr, 
Mn, Cu, Zn, Au, Ag^ffl^S^, — jfitC^in 

*sa^kxs©i»l7bfca, «<k7K^, ^s^<k>^> 
(ch 3 ci, ch 2 ci 2 , chci 3 ) , &mt&<t 

X? >. ( C 2 H 5 C 1 , C2H4CI2* C2H3CI 
3, C 2 H 2 Cl 4 . C2HCI5) &&U>«:«-«iB{k 
X^U> (C 2 H 3 C1, C 2 H 2 Cl 2 , C 2 H C 1 

3 ) ^c^^^^^tr^iagv^T, 4 0 0 -60 ox^-em 
arn««fc^. «ic. hu^aax^u> cc 2 hc i 

50 l^^N i , Fe, Co, Ru, Rh, Pd. Os. I 
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r. P t, Sc, Ti, V, Cr. Mn, Cu. Zn, 
Au. AgCDISmt* ASWJCtiO. 0 0 5R=F%SK± 

[0 0 2 9] *»?H^ < fcoT^»Lfc*gfl>'U3>K* 
TFT, ^-fxJ—F, J^*<D¥»#*^tC*IJS-rS± 

[0 0 3 0] *5£W*Ci3^T, ^^{t:^^jt-r^>^Jl7c 

£<> »i <Z)^j£aT^^7r^^U3>J»©filt]R<^iKr(c 
em^o^JH^^S^M^^/^T^^^Tab^o 312 

mm$f \z.i&$l -r 5 * s » 

[0 0 3 1 ] <O^Fffi(d*5^Ta, iS^-O^^ h U V 
[0 0 3 2] f5 2 cD^&fC&^T, U 7 h^W&^ffi 

ii^itu^tSo fit, les^t^ffiift-rs^JBJK^ 

[0 0 3 3] *5S9!K*5^T. ffificLfc*+fttf&&£:^ 
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[0 0 3 4] 1 <Z>^ffilC*3^T«:. iltR^lC^/fc^*! 

-Tail, &HJR*<0JS^fct»-HSfc 1 OAtir^/jN^fSfc 
[0 0 3 5] 3B2^^ffifC*5ir^Tt)raaT*S. 

m^z>&JM<Dmm\z£z>tf. &\zn k Fe, co, t 
[0036] z.<D^\z\t. m&w (yi/7--;w © 

[0 0 3 7] £fc*3S9J«; % Mii4yU^>TFT^4 
50-1000 r., Jf*L<B5 0 0- 8 0 0t <DU& 

\z <t r> xmm £ ft teTkm £ ^ ass trs?Bssi* t?« 

(1) Ammmm&&ts&m$^*'?m!&&fT^ j £<D 
mBm$7km*^t$mm^^mm*ftteoo (2) c 

^-g-tJSSHS.^TJinjft&fT^^o (3) E^TalTK^^^ 

+-r*ns»^fi l ?5:oo (4) GmmTkm^tsmm^^v 

-bo* (5) i mm^m^tsm-m^Tmm^ff ^ 
<d& j mKmm&&&nmf&*^mm&fTtji : Do (6) 

S^'&trSlia+Tlinfasffttio (7) MB#p B ^K^^ 
* tr I? S * T in ^ ^ ^ ^ <7) ft N a# m tK « ^ 3? B 

^JD^^fT^^o (8) QPtPpl^^^^Ci^ia^^-r^D^ 

o) TB#Po , i**£'&tfS?iaa«t i Tftij»^fTt^coau 
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»£^tr3SH&*Tj0f»£fT£:-5. (10) WBffelztc^ 

•vmm&fruoo (in zmm^mz^ts^mn.*-? 

o 0 Sfctt, (12) C B$mS*£#tf3?H»+-CiJD 

5. 4»fc. (4) G»|Bl7k***tr*H**'Cfti»*ff 
(5) 1 9#ra («ix.«4B*iH) s*£-&tfSSH*.4 l -rJjn 

j»&fT \i^<b'4k J Rfffl («x.tflB#Pfl) »*Sr-&tfS?H 
^TjJDlftSrff^^o £fcfcfc. (6) K5#P B 1 4 

[0 0 3 8] c©«ptttt»3lBS<t<DHt, mmt^xnyk 

Il:«koTSE$nT^5fe©i:^5n5. Cl£»f&a 
ffcti0JA«S**T»affc£fr 

HI Kid, ©fiU-^lt^)T F T^T h U 
[0 0 3 9] CMOSS^C^^T, NMO 

[0040] *389ifc*3^T. s&raa ft fc 

fi. SKI 1 0 O'COgftT — — ;i/*-CPlflgT»S. I,** 
0 5 9 ^7^C0^CH 6 5 0t.^TOiagT©7- 
fcL S«K*M£. §TFTl:m^St$n5«tt& 



(S) 4#§H¥ 7-226373 

14 

Kte, T — — JKOiBStt. 4 5 0- 1 0 0 0t, 0il 

<tts o o — 8 o or.tt^^t^So 
[004 i ] ^^bjct) i -3<omt$. sa*<ae»^*g 

U ->'J 3>TFT^^<7f>^h7>yX^tbTM 

€r»WSdi:lc:i:oX. ^^fi'J-^tlTFT, « 
10 t$a»»«TFTtt5t)<OT*5o 

[0 0 4 2] i»E<Z>«fc5fcS^is]»» (7^5^ >^ h 
U^X) <h-e (i^iZIEBl^) t^tT^glc?) 

«;g;H€:@8 (A) K^Ufco E(ca*6l»»Sl 0 7± 
lZ^—$? H 7^fA- 1 0 1 (ty>f h H^-f A*— 10 2** 
mULtEti. £fz. MCTFT*ff^)7^f^yv 

Jf^77hU^^W>f MB10 5, t-^I10 

^ h'J^Xl 03 fiNMO S JbSlrHiPMO S <DT 

20 ft (BiTiiPMOS) £^f-r5i£i*-fe;n 0 4 (£>jfc 

[0 0 4 3] K^<A— ffi<0CMOS(Hl»tCB8UTfci. 

*OT«»oSSfil 0 18 cm- 3 ^T, Sf^U<ttl 0 

tf. T F T£>b€ Wt^IEEte* NMOSTttO. 5 — 2 
V, PMOSTti-0. 5— 3V, £ b tC^ffij^te, 
NMOST(i3 0 - 1 5 0 cm 2 /Vs, PMOSTtt 
20— 1 00cm 2 /VsT^oL 
30 [0 0 4 4] — yj, TZ^-f h U ^XgfWd&t^T 

U— HK>1E1 VTl pAgg0/h 

[0 0 4 5] 2 0J6<^«*JHD R AMtO.fc'p^:* 

*3»a i crtt8Etc3sa©K#tcitbT^So cti 

40 RUSE©— S<O*tftJ0)jRBgfd«:S«3&^0TH^:< , # \z 
A ->*K:««f C<hfC £^TE«SM££:45;r 

7^:3 D R AMKH UTti* ^t/V>^ fi £ £ 

[0 0 4 6 ] ^i^a I C^ig«OB|!L(CitLfci:^t)n 
5(? flc) mm.<D I C^»3g$tlT^So 
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[0 0 4 7] DR AMlCiJ^Tt), 1 T r /-£)l>mm<D 
^*l£Jl^0>«i£<DD R AM 3Tr/ 

±)umm) T=b. sts/i ©3Baft<&»tc, EKfyhffl 

t f t ^-r^^c^-eafe^o 

[0 0 4 8] uCi^a^ft^t'J- 
fc. »*WS:rnu;^*fiJEJiE8 (A) © © 1 £ "C 
tfJAtf. DRAMC^Ir^H 1 0 l^n^A^ 
3 — ^—. 1 0 2 T^n-^n-y-, 10 3**sE1»*^ 
SB. 1 0 4^*tiffi»fyh» 10 5j&*t:yU». 10 
eA^-HJR. 10 7^ (««) ^&T&£ 0 

[0 0 4 9] 3 <DjfE/8#Jte, ^— S^ir >it 

-^cD^K)[hI^T^^)o 1^8 (B) Kite, — ;xir> 
■9— © 1 fu; hcoielKWSr^U^:^, B*© 7 U y • 
^Py^lilKl 0 8 *5«fctf/\'y 7 r— IhIK 1 0 9fci, it 
CMOStHl^fCioTM^n, ^^J^fd^JjD^n 

— ^ccommhJimcDT f t i 1 o 7* hy 

h U$?y^SR 1 0 8, 1 0 9 7^£> CDfl^C^^T, 5^— 
[0050] dfiOi^aTFTl lOlCtt, HiSlS**) 

8 , 10 9 CD T F T<a««tCfc£;fr/S— JR£SU*T3Blift 
r^ctCi^T^ilTFTtl, — ^ CO T F T 1 

i otc&^-na. ^o^wtctt^A— a&iftw-rtc«» 

ft I:: ^^T, <£»J -^m»tT FT tt5 

[0 0 5 1 ] *5!WfC*5^T. #AHR£UTfci«ft3 
*, mt&m. &5^te»ft;£ft&* (S i N x O y ) 
£ffi£?T€£o JRtt^ltntfP^S«i:*A— fig* 

$tt«Sttt*A-fig**%«LTftS$n>S:Wtltfa 

teKftS^KT 2 0 n mfil±, S{t^*K"tT 1 0 n 

!) 2 0- 2 0 0 nm^I^TSa o 
[0 0 5 2 ] 
[H*£#J] 

CUTfg^Jl) 3-->^7 0 5 9^7X 

58 ( StLT7^77X->>J n lift 

» e» nfcjs a »j □ >h t f t sff ar s 
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(A-l) aTtcKli-S^FftTfeO. B2 (A- 2) 
> *«4> S T t* » S IE U T . & ft x * ^ /* s n 

[0 0 5 3] -^7, HS^fCO^Ttt^CD^oaPBlHtt* 

[0 0 5 4] ^ftl0^^, Sfe (n-->^7 0 5 
20 9) 1 A±(Cte. JPS 2 0 0 0 A<0T*&ft£*JR 1 B 
$y7X7CVDSCi:oTML^o £/t, 7 ; EJ!/7 
7Xy'j3 >M 1 $ 2 0 0- 3 0 0 0 A, #? £ L < 
tt5 0 0- 1 5 0 0 A(fcb, ^7XTCVDSfeb<tt 
S£CVDSl:J:oT^L^ 0 7^77^yU3> 
Kti3 5 0 —45 OtTO. 1 -2W7--W5C 

IK^asBATfeiLT^ £J6&ft L-^-r^-^fco M 2 (A 
-1) (75«-&(c:ti, T=e)]s7TXisVZ2>m:l<DMf$L<D 
wllZXrty ^l:i:oT- y5r^K$:J?$ 5 0-100 
JO OA, ff^Kiil 0 0- 5 0 0 A±£3t b, z:n<£/i^ 

[0 0 5 5 ] — 0 2 (A - 2) 7^)\> 

y^r^K^J?^ 5 0 - 1 0 0 OA, $?£L<&1 0 0- 
5 0 0AHil t c:n£/^ — ~ >^LT@rtfc-u/ ^Jl- 

m^2^^/$u^o cKoa^-^ji^^^afcEffi^ia i 

(A) (c^-To 

[0 0 5 6] fttt— y^r;Uti— 53 2 unKDlEjjM-?* ^ 
CDfflmte. 5 — 5 0xim, M«2 0tfmtLfc. — y 

^n^o ^7c, :2y^;i/<Z>fiRJKB#«c«;S«£ 1 0 0 - 5 
0 0t.. JfSL<ttl 8 0- 2 5 ortc^jn^L,T4o< £ 

;i/*«SJEpbT. ^ft-^;i^£/£T£fc#T&£ 0 
ft«*©A^D(cSfta*, ^ft^^, il^^Tt) 

[0 0 5 7 ] ^(C, £*l£4 5 0 — 5 8 Ot, ^JAt^S 

50 —^USSiiiTklKcDiS'&SJHStcfTiS ditto TfeiV^. 
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M2 (B) te. ^(a+rattffiT, ^2 (A) (C£i^T, 
580)13; 3 (C &o ifcfttt - b - y JW*3fl:x 

2 (C) \ZxkT£?lZ 2O<0fttt-y^K^e»aiJ!l/ 

[0 0 5 8 ] §1 (B) te, £<Z>ttJSCDSffi*r±^;&>€> /0 
JLfcfii^^Ufcfc©-?. i2 (C) <Dmit—-y5~fr3 

[0 0 5 9 ] I^J:©IlT^iy , Ja>^i5:i« 
£<Z?£€fK:£L;£&fl:x^;i'3 A^fcXy-Sr 

«a <t - y ^ ^ <o x ^ ^ > ^ - h t €r ^ © 

bfc«T-£EI2 (D) (C^To 8i3|L<Z>*-3fc«#tt*4 

tt«3S) ^/St5i:i:ttff*U<&^o TFTCDEi 
l:HbTH ^C7)^J^B1 (C) IC^T^ 

SSxy^;Pfc««>T*J>73:<T€r5 0 IgltLT 

[0060] 6t±©xfiT»e>n^isa>'U 3>*i^ 

TTFT*^»-rs«iJ*S3*3<fctXH4(C^-r. 83 

(A) (C*5^T\ + ftW<BXfcJl, EI 2 CDS 4 ft 
WiffiZM9k-?Z>o ^@fc^T£5tC CcaxcogRfrtCte 

/^-->?UT, *tt*»*fiRt«l 1 a, 1 1 b€rJ^ 
/SUfc. f IT, RF?7X7CVDS, ECR^7X 

[0 0 6 1 ] MBE C VD^Cck^T, 1 x 

1 0 20 - 5 x 1 0 20 cm" 3 F-^n/:l^ 3 0 0 0- 
6 0 0 0 A^^y'Ja>l$ML, Cft£/^ — 
->^LT, y>f hiil 3 a, 13b ^Mlfc, 

(H 3 (A) ) 50 
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[0 0 6 2 ] /?X7 K — fcf > Affile J: oT^F«6 

tf, Nii:a7^7-{> (PH 3 ) Pg 
^> (B 2 H 6 ) Zm^fzo BTfiNiTFT^to 
JjDiSeffiti, 7*X7^>li80keV, S?*^>ti6 
SkeVibfc. $ £tC 5 5 0 < CT4&$B37'X— 

1 4 a- 1 4 d *Wf8L\stzo fgttffctc&U— tf— 7x- 
;U*> b< \*7 7 y ya7>^7^HKJ5J; 5&3£x*JU 
^-^ffijfl-rs^ffifcJH^s C t**7?€rs« (IS 3 

(B) ) 

[0 0 6 3 ] M«TF Tf£»<hP3«K«flntt 

mm 1 5 i: lt, j?$5ooo Anwutmxm&m 

\s< >fiR«tcffiiR • til 6 a - 1 6 d £^/&L/to 
(S3 (C) ) 

l^±raii:=toTTFT daTtiN^^jugj) **fp 

JH"C4 0- 6 0cm z /Vs, Pft*JI/ST3 0- 
5 0cm 2 XV s T^o/tc 

[0 0 6 4] 0 4C:te. 7;^^^At-W htDTFT^ 
§££&£&o fc^^To H4 (A) {C&^T, 
ffl<©Xtt, 120S4 A<D*^fc«E)f£» l *-r5o EI® 

tt¥##ffl«2 la, 2 1b $:^/«Ufeo fit, RF 
y7XTCVDj£, ECR?7X7CVDS, ^/ty^ 

Mgil2 2^MbAco ^7X-7CVDS$Sfflf 
M^xtiTEOS (rh7-xh^y- 

LT, 1 fcO^'J 3 >&S$ST )V^~0 AM (1^5 0 
0 0 A) ^X/1^^j£fCJ;oTtiL, cn£/^ — x 
>^UTy-f hBE3R • SS2 3 a, 2 3 b £Jf2/& Lfeo 
[ 0 0 6 5] ^fC, g&£3 % <Z>ffl5»<Z> X^ U > ^ 'J 

jJDb, 2 2 0 Vt£itbfc££*>T«ffi£ — SfcL. «SS 
AM 0 u A/m 2 &TtC&^fc££^T«Sf«r#li:L 
fc, CCDMJfL JP£ 2 0 0 0 AORftfflKffcft 2 4a, 2 
4 b;&*Jg/3c3ftfc. (H4 (A) ) 
[0 0 6 6] ^(C, F-e>^^(CJ:oT^FM 

iCJi?**?^ > (PH 3 ) PmiZ f <±im^ > (B 

2 H 6 ) ^l/^c e H:fiNft«iTFT^t e 
*Dififfl£Efi» 7*X7^>li80keV, v?t^^>^6 

skevtbt $ e, lectin u— tt*-r— -ju-t -5 c 
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5 a - 2 5 d Lfco &m L/i U — tf-fc*. K r F 

U— it*— (SS2 4 8 nm) T, 2 5 0-3 0 0mJ/ 
cm 2 <ox*;!^-SK<&lx— If-Jfc^S ->3 y MS*f 
Ufco (H4 (B) ) 

[0 0 6 7 ] IWTF TfPHtlRl^KBPfljlie 

1R«9 2 6 t IT, f$ 5 0 0 0 A<Z>R{fcS*iR£iiSt 

U"f >ffi«K:BE» • m@ 2 7 a - 2 7 d L£o 
(04 (C) ) 

— 120cm 2 /Vs. Pft^iHTSO-gOcm 
2 /Vs"C&-=>fc. C^TFT^^S^n 
Aci^ h >mBEl 7 VT6MH z , 
2 0 VT 1 1 M.H z T(0»fEd*«i8£ftfco 

[0 0 6 8] CllflS#J2) 0 5 (Ctt. 04 tf^KT 

LTffl^fc. 05 (A) IZtkT&oIZ* S«3 1±tcT 
teS{ka*K 3 2 b . £ ICJP £2000-30 

0 0A(?)7^7 7^y , J3>l3 3^il^ a 7t 20 

MttSSA^tt^^Tfei^o fit, isEK^Ufc 

A, 3 4B«/SL, :?)MT 5 5 01C, 8BtmSfc 
ij;6 0 0t, 4Btf B l7--^-r§ui:(:i;oT7€^7 

[0 0 6 9] £©«fc5tcbTf#Sftfc*SS>' , J n 

>M£05 (B) fc^Ti; -9 — x>^Lfc 0 ceo 
0cD*5fegR <xy^;Ufcb<tt£Ykxy$r;i,«JR 
34A, 3 4 B<^ + Wffl) <B->D a >«tCtix -/^r;l/^ 50 
^fifc-S-^ttT^SCBT?, cn£[&< i:5fC/^ — x> 

6^ii«bfe 0 05 (o \z^-?r^o\zy^ h 

Mb> y-f h«ffl 3 8 £T Jl/^x^AfcJz-^T^/S 

— tf >^KlJ;oT^Mto£&Sfc£i±T^Mftffi® 3 9 
A, 3 9BMt^o * JBIBHe»«4 0*«W 

U 3>^^h*-;^^/$L, Mii4 1A, 4 1 40 
B£V — X. H I/'f >C»« LTT F T^dttSo £ 
COT F TTteffittJBG>JP 3 KJt^T. V— X. HH> 

[0 0 7 0] CH^g^J3] H6(CJi, CMOSI(DT 
FTra^^C^oAc^^^t, 06 (A) (Ctk IT =k 
^&5 1 ±lcTil!!&{k3£^m5 2 £it*iL, 2 £ 
fCJ¥2 1 0 0 0— 1 5 0 0 AO7 : eJl'77X>' , j3>K 50 
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5 3£it^L£ a fit, ±fEIC;K Lfci 5 lcg,tfcc7)x 
7^J^L/<«M-7^«I5 4^MI, CCDtfc 
|T5 5 0tt7--WSo :©IiCJ:oT. ^Yt 

jBafk^itfT-rs. 4^r B icD7x— ^tccfco 

T. 06 (B) tC^Tct^fC, 7^777y'j3>K 

T^fk'>'Jn>5 9 a, 5 9 BtiSSK:ii^Sft5 0 

[0 0 7 1 ]*fl, CKDcfc^tCUT^^tlfciBII^Un 

>I^§6 (B) Ki^Ti: o i:/^-z>^UT^^y 
JiXty^;i/©«fi*^^^C tfcffijft-r^#T?&Sa ft 
5 8 A, 5 8 B£JK/3tbfco 

[0 0 7 2 ] ^COft, 05 (C) \Z^T£o\Z, *t*> 

ffl«6 0 AthP^cTj^FMttm® 6 0 B &Mfc-rz> 0 CCD 

>PH$ ) 6 0—1 10k VC7)#D 

ii®JET±:®ic F — fcf >£7*£&C&t^ ^(c, 7 * h V 

2 H 6 ) 4 0-8 0 k VCD^DiimEETf H-tf > 

[0 0 7 3 ] F-tT>^7^L H40»^tH»l:l/ 

h^-;i/^Mb, ^Il®6 2A, 62B, 62C^ 
V-X, Kl/<>l:MlTTFT^/Jt^ 0 
[0 0 7 4] CHM0J4 3 0 7 a * 

-7t«t7 : EJb7 7Xy'j3>I(7)-^ 

7--i^i5:f^T t 3BHfk3i*£>^ffiK:WT5 

[0 0 7 5 ] (3— X>^7 0 5 9#) 701_h 

tc, T16G>S{ka*« (Hcf 2 0 0 0 A) 
\Z&-z>TJ&f$Ll,tzo f UT, y7XvCVDSlcJ;o 
X, iP£300-800A, «Atf5 0 0 AOy'j3> 
I7 0 3 ^1lfco £ b IC. y7X7CVDSl:i:o 
ti{ta^K7 0 4 ^ML/c o £<D«fl:g*K7 0 4 
tt^^^trtftSo JP£*i5 0 0-2 0 0 0 Aj&*j?£L 
fr-ofzo &£r)\zWt<^£¥ — JHCctoTtl^L/^^ 

A^^O, aSJCjgS^t^. CCTtt 1 0 0 0 A£U 

[0 0 7 6 ] ^O^. 1^07^ h U 7^77^-18 
(C^oTS!it^^m 7 0 4 £/^-X>^L>/^o 
T, XA7^SCJ:^T-7^iH (JP2 5 0 0A) 7 
0 5 l>ft 0 X y y )Vm<DW $}il 0 0 AK±d<Jf 



21 

(H7 (A) ) 

f LT, SSSHSv.*"^ 5 0-4 5 0tT10-60 
#7x-;ULfc (/l/7^-JHi) o ffiJAtf, 4 50 
tT2 0j)-7--^L/:o 7 ; E^77XyU 
n>^tc^<t:— ytr)1/m 7 0 6 rt^/fcSnfc. CODjlco 

(B7 (B) ) 

[0 0 7 7 ] -^^R^lyf >^l/ft. X 

Xy? 1 * > h£/fl(^fco Jt*H«K : : * = 1 : 1 
0: lOtbft. -?/^R$BSb^ 5 5 or, 

C0 0 7 8 ] fiftfkirx— ;uxfi£43^T«;^< o^£> 

^ffiSrSS^fco Sll^ffifi, !K7 (C) c7)i:?(C^X 

^7 (o cD^Enco^^tcitfT-r^o »2fi, ^x^$r 

iia^JffiTSS. B7 (D) co J: ^(c "7X^7 

it^d, ^n^i o M^^{L7--;niTai 

[0 0 8 0] 2 <D^ffitia«)Tfli!#t?35 o . ts&itr 
[0 0 8 1 1 ^3 OXStiWUfCfiR^JgSv'U =i >^ 

<D^o&&L£fg4^ffi<hLT, ->ua>Sii$t 

UiLfcttffiTJFKlSAU I«I](: 5 0 0- 5 5 0tTl 

l^o co^ffi-ctt. iea<kco»)SBsraricS!{kK^»fi)t 
sn. u^t). ci<ott<k<oaH"x?nife{k— ^ju/i<£>r 
<itt«**ea<k$n-c^s/£itT. «(ct f TKflua-r 
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fzo C<Dfzft. «MC3fkXy sr)Vm 7 0 6j&>£ilHffltt 

fZo 

[0 0 8 2 ] C0)i5tCLT«a>'U3>JR€r»fc o 

IT, Xy yjK0i&jBSffi«<0^€:SS$-frfe o 7^<L 
/0 T, T F T^fittJBtcMtr^ftttO^U 3>ffi«7 0 8 
£^/£bfco fit, Ctl^SoT, JP£ 1 2 0 0 A© 

mtmm?)?^ M6g§7 0 9 ^z/^x^c vdshcj; 

0 oa) iCctoTy-r hti7 1 0 <ts 1 mo>&&7 1 

1 zmfcis* y< has 7 1 o^^x^ titiei^ 

Wt^Wft&fittJi 7 0 8 fC&AU V-X/Hl/>f> 

iC, Kfk£*« (/P2 6 0 0 0 A) ^^XVCVDS 

AI (f $ 6 0 0 0 A) KJ:oTSg2 «K» 7 14, V 
— K L"f >m^Nl • iE^ 7 1 5 &MJ&\sfzo &±<DJL 
m\Z£~DT. TFT^/SSnfc. (0 7 (E) ) 
[0 0 8 3 ] CUS^S) m 9 ^H^^To * 

cfcr/T^^Y ^7 h U ^ffiSUdtfU y ' J ^ > T F T 

[0 0 8 4] if, s3ia«*<7?iBJI»tta>*5^^^S 
50 ffil 2 0±fd, X/ty Affile J: oTTllfeKYkJRl 2 1 £ 
fS 2 0 - 2 0 0 nmSaLfc. £ b d , ^(BXfC^/ 

t>U<ttMECVDSi:J:^T, 7tJl/77^y'Jn> 
JR&JS$ 3 0- 5 0 nmtt«bfc 0 C^ttl^i, T^E 
^7 7 X y U □ ^^(^Sl^^^I^igti 1 0 18 
cm" 2 U4T, £?£L<tel 0 17 cm" 2 WTtt 5. d <D 

1 0 17 c m~ 2 UAT<h bfco Z.<D7=£)],y 7 Xzs 

40 comtmmm (n^ioo-isonm) *>u< aafc 

££^j^ (3 0 - 1 0 0 nm) £r^/£L, — X 

>^UT, i^iZl[H]^M^tI(7)^7ayN + -M 1 2 2$r^gii- 
U&fzo fit, L< tt7K**«2 0-10 OftW 

%<S3LftZ>7)Vzl >t> U< *££*3?iaSJl ( 6 0 0^:) * 
(C4~ 1 0 0KrM»HLT«aYkii-U«>fco 
JBifllHiafflttw^U n >m 1 2 3 AJiJgffitt^fiffTf* 
0, n >jR 1 2 3 Bfi«Stt)&*a<^:^ 

0^0 C60^^^r[§] 9 (A) fC^-T, 
[0 0 8 5 ] ^cd^, El 9 (B) C^Ti: o \Z. is*) n 
50 >JK£iWlC/^-X>;7*LT, /^iZlS^T FT^l 
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2 4 A£®3tiTFTffl«l 2 4 B£^/£Lfco f IT, 
^/ty#S»<o*Sl:«fcoW h»Yt«l 2 5£^/£ 
Ufco ^Ay^ffi©«t>0«C. TEOS (f h7-Xh 
^>-'>7»*^ttffll/T t y7X7CVDSCJ:o 

[ 0 0 8 6 ] -^CD^, JP£ 2 0 0 nm~ 2 ^mONiy 

"j3>i^LPcvDi£iaoTMUT, ^n^/t^ 

-~>^U «-»««J«tcy-f hll 1 2 6 A- 1 2 6 

[0 0 8 7 ] -Y* > F-fc^ifffiKl.fcoT. 3- 

UT&E»*Mfc:*tt*££ALfc. CCD^tCti, HSJ 
tC^rSfcy ^-^7^ > (PH 3 ) £ F — fcf>^#;*<h L 
Ti^SAL, BOft«ffl«l 2 4A©*ffii5 

> (B 2 H 6 ) ^H-hT>^^^i:L,T. fttt««l 2 

x 1 0 15 c m" 2 , ii^^i4 ~ 1 0X1 0 15 c m" 2 tL 

KbT, PS««1 2 7 AtNiM^l 2 7 B, 127 

[0088] £ £ fC , 5 5 0- 7 5 0tT2-24W 

JgtfJTfri* 6 0 0tT2 4RfPflJlft7 p — — ;i/^*5CS:o 

[0 0 8 9] coiiiii/- tf-r^-;Kci^T5lJ6 

ffifllT£§ 0 E^OIgtCioT, Pi©Ml2 7 
A, &,kZtNm<Dm%Ll 27B, 12 7 Cj&«JK/3tSn 
/io h&fiiti2 0 0 - 8 0 0 Q/D 

[0 0 9 0] ^<0». IS 9 (C) iC^Tcfc^tC, ±m\Z 

TEOS ^fifltTS^XTCVDSTtt^fy/* 
[0 0 9 1 ] -=E-<0« % 1 29tlt, 

fc. f LT, TFT©V-^/HK> (5F*6«9*«) 
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>G>Kft 1 3 0 A- 1 3 0 E &MFfc\^tzo M9 (C) \z 
ta£®Jc£N T FTtPTF TT-f >/\* — 9 Eel B**JBfiJt $ 
tlt^Su t^S^T^S. BE A 1 3 0 A- 1 3 0 E 

£T W <h T S 7 ^ ^ - ^ A £ O^jBiEffi T & -3 T £ 
l^o ««fC, zk& + -C2 0 0- 3 5 0tT0. 5 — 2 B£ 
B7--JHT. '>U3>*gttHa?^>^iJ>i/#>H 

/0 ASW^»»afi, JliZItHlS&gffcDNMO ST 8 0 c 

m 2 /V s , PMOSTSOcm 2 /Vs. llTFT 
(NMOS) T5-30cm 2 / V s ~C&~dTz q 
[0 0 9 2] (HJE0U6) Otl^HJgM^^to 

NMOStPMOS <0#»fi<B2t£M^£l*fc 5 & 

S 0 31 >^*7 0 5 9M 13111;, X/V; 

^ffidioTTtftSffclR 132^I$ 2 0 - 2 0 0 nm 

>$:»l-tt^7 u 7X7C VDffit) L< teMJEEC VDS 
20 fCi;oT. 7 : Eib7rXy'j3>I^i$ 5 0- 2 5 0 
nmtai/fc. 7€Jl/7 7Xy'j3>l 

+ <Z)K**3J:tf£*©iBS*il 0 18 cm- 2 ^T. £ L 
<}ilO l7 cm- 2 ^Tfri)o CK&BMlcfciMJEC VD 
S«UT^5o iiSStil0 17 cm 

[0 0 9 3] f LT, PMO S <DMWZ(D JK 1 
3 3 (Kffc&SIIR. Jl$50-1 5 0 nm) £t&tt*: 0 

L< *±£*<Z>5?HfirFT6 0 0tT4 - 1 0 OBfRHy- 

as^s® i 3 4 Boiigatttt*^ o A<^3&^fc, ceo 

fiH^B 1 0 (A) IC^-To 
[0 0 9 4] ^CO^. Ctl b CO S il^lj^C/^-- 
EI 1 0 (B) coyote. PMOSg^l 35A 
tNMOSiS8l3 5B§Mlfc. £ b fC> Ctl bCO 

$50-1 50 nm) Ctl^y-f hJfiftK 1 

3 6«hL^ 0 ^cof^, JP$ 2 0 0 nm— 2 a m(DT 

±oT*fttt(S«lcy^ hSfi» 1 3 7 A. 137B$ 

[0 0 9 5] ^CDSL -ft>H-fc!>ySiaoT. ^& 
TFT(^Wy'jD>Itf: 4 y-Y b^a^^v'^^ <t 

tC^®fC^^-^7^> (PH 3 ) ^F-e>^tu 
ti^Al, ^09f^, ®<0»«S«1 3 5 &<Dfr&y 
50 ^hUyXhTSoT, ^#^> (B 2 H 6 ) & H — tf 
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H-Xltt. Jftte2 — 8X10 I5 c m~ 2 , $H^tte4 — 1 
OX 1 0 15 cm- 2 tU flffl*© H-X«3&*«Sr±lHlS«fc 

[0 0 9 6] H-tf>^XS(d«fcoT, y'j3>K©B 

isifETtt^cfr-r^fssdtcti. 2 etc 6ootT2- 

s e 

[0 0 9 7 ] ^±0lSt:i:oT, PSG>ffittl 3 8 
f«(7)y-Mlia}i2 0 0- 8 0 0 Q/DT^oAc o 

<bs, ±®{c«m«a«i 1 3 9<2ibT, *rty*m\z& 

oT^{t^PSljK£/f*£ 3 0 0 - 1 0 0 0 nmMUcc 
Ctlfl ^7XTCVDffilCJ:58fta*RT*^Tt) 
cfct^o #tC, TEOSSaatT5?7XTCVDifiT 

y y # a* u - © fi» <tm mm & n s „ 

[0 0 9 8] T FTOV-X/ H U"f > (^FM 

oa- i 4 oD&M&isfzo mmz. **tf»T2 5 0- 

F T ©ftS Wft^lKtt P M O S , NMOSt=b6 0c 

m 2 s -c&~ofzo *nmm<Dj:m*:mm\s-c 

[0 0 9 9 ] 6 K*3^Tte, PMOSO^W 

HRT«^, NMOS£#AHRT«:foTK:**, 

MO S t^Ofi'J-^tMtDPMOS 

So 

[oioo] mffiM7i mi nz^mmm&TKTo 

So ST. 3-->^7 0 5 9Sfil40±i:, 

\Z cfc o TTttittffcJR 14 1£flP£20~200nm 

>«:IB»i:Tsr7X7CVDSt»L<ttMBECVDiS 
ICJ^T, 7^77Xy 1 J n>J® 1 4 2 £JP£ 1 0 0 
- 2 5 0 nmii^L*to CCDt^tCte* 7^77^^ 
U n>K*<Z5M3!l*3«fc^f8Sf<0«Sti 1 0 I8 cm- 2 ^ 
T\ £?£b<«:i 0 l7 cm _ ^Ti:t5 e 
[0101] $ SK:»ft:SSia>«ajR 143 (1?$20 
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- 2 0 0 nm) ^Sbt. 7 )V zf > b < teg^<D|? 
H§vTT6 0 0tT4 - 1 0 ORrPfSJT — — ;!/£*3C&-3 
T, jBftffcSti-fco dOfil^grBl 1 (A) iC^To 

[0102] citib^s i M£&*£f::/^ — - 

>^b, Hll (B) <Oi-5(c. h7>yX^^l 4 
4A^SSttl4 4BMlfe, £bfC, dtl*,© 

$50-1 5 Onm) ZMfcU. cn^y-f httttK 1 

4 5i:lL -^<£>@L JP$ 2 0 0 nm- 2 am(D7^5 

->^b. $ ibizctuzmmmm^-cmmisx. m<D± 
m^^Tsmm\zmmm<tm^f^^^rrz 0 &>±<Dj:m\z 
t k~oT&mftmmz¥'t hn&m 1 4 6 £j^/&bfc 0 

[0 10 3] -i*> F-fc^i^ffifCioT, «■ 

T F T<Dfttt->U 3>JR*(c. ^beS«^7X^i: 
bTSES^Mfc^SEftK ^i^M^AL^ K-X 
«tt2-8 X 1 0 15 c m" 2 ch bfc. 

[0 10 4] ±fE©H-tr>^XS(c: < fcr3T. ^M*® 
«14 7Atl4 7B^M$tlfc 8 CCD 2 -D(D^$&%Q 

20 mmt^crzn<D^mm^mA^nx^^<D'c. com 

(C) \Z^T£.Z>lZXrt-m 1 4 S (RftSlRiR, JP£ 

5 0-1 5 Onm) & h ^ >>?X \Z<0^f&fSCt 

So fit, K*=feb<tt7k** 5 o^m%m±^tsr 
)Vzf>% b< tia*3?ffl«(c:*5i/i-c, 5 5 0 — 6 5 or 
T4- 2 ORrPflZ^-JUxfco »*^zk*£>ftfr9K:;7 
^7-f> (PH 3 ) *ffl^T*cfc^ B fc/£b. ££>^ 

»LT^4> \zWkWL b. !5^oTfiS$^6T^§ 

©t. 7--j«s«8 o ot^Tt-raut^i^n 

^> (B 2 H 6 ) SftlLTU^ 
[OlO5]|^±0II(:i;oT, h^>> ? X^^»^FM 
$3£fC*£ 1 4 7AOy- hJftiritt 2 0 0-8 0 0 Q/DT 
fcofcrt*. SfiiCO^M^M^l 47B&2k-100k 
Q/DT&ofco £EKjBBBj|g»* 1 4 9 £:b 

xrty?miz£-iTmt&mm&mz 300-10 

40 OOnmMlAco C^lil rf =y C V IZ J; SS? 
[0106] ^O^, T FTOV-^/H U-f > (^SM 

#9^^) ten h^-;u^^/^b, 1 5 

OA- 1 5 0 C&M&UfZo mmz, 7K^^-C2 5 0 - 
3 5 0tt0. 5- — — JUbT, >-'Ja>JKc7) 

Tim t;fc*tto*M»G>ttA $ nrcf^o >— h 

50 ftgtSa^SfcOttSCt^Tf^:. 
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[0107] 

fe*, F e , Co, Ru % R h , Pd, O s , I r . P 
t. Sc. Ti, V, Cr, Mn, Cu, Zn, Au. 10 

CO 1 0 8] 8£*(0@ffi/acfiffifC*3l^Tfi. '> 

^ttoDisi±. mm**, isjui^h© 

{&T('^^£^0. £M>TteT F TW&O&Tii^tlfC «fc 
-5»fa»S© , »fitCO&**S 5 fe<DT5&5 0 ^<D^O\Z^ 20 
^BJttXi£±, bl^fc 

[0 10 9] *5S9IK:cfcoT\ 4f K:^>f y ^&[h]» 

& <k tx-e i: ^ & [ei » £ # -r z> is © co « * 14 1 tt flg £ m 

FTfiON/OFFit^K, l^tfcte;* ££f£&S 30 
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[0110] WAtt, ^xZ21^31[h1S&^^^^^@#:±cO 

±, «»tW3S&3^t?** testis. 

T F T CDI£§l) 

[in 2] n^^j<^x^cD^®(ii^^-ro csiRMtc 

[0 3] HSg^Jc75X^CO^®gI*:^-r o (H^g^Jl 

[0 4] HJ6«l©Xfi<^BfSia^-r« (Hfi6#J 1 

#hb) 

[0 5] ^M^J^X^CO^fM^^^-To (HM0U2 

[0 6] mmm<Dj:m<Dmmm*:^'ro mmms 

[0 7] llffi0J<0Xli<0«r®l2*-^-ro (HM#J4 

[08] (a) *mw&T?T^-7^bv?xmm\z 

To 

[0 9] IIJ6ffil<DXg£^-r o 
[0 10] HJg^JOX^^^-Tc 
[0 11] HJ6fll<Z>Xg£:^T. 
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